Background: Adolescents with congenital heart disease need to increase their resilience in the face of challenges in order to preserve their health and quality of life. Aims: This study aimed to develop a resilience improvement program for adolescents with congenital heart disease and also to evaluate any change in resilience and quality of life as a measure of the effectiveness of the resilience improvement programs. Methods: A nonequivalent control group pretest-posttest study was designed. Twenty-five adolescents who attended the first resilience improvement program were included in the experimental group, and 31 adolescents who took part in the second program were placed in the control group. Adolescents with congenital heart disease completed a self-report questionnaire on three separate occasions: the pretest, the first posttest and the second posttest. The self-report questionnaire included general characteristics and instruments to measure resilience and quality of life. For the longitudinal analysis, generalized estimating equations were used to evaluate the difference in the estimated average trajectories of resilience and quality of life changes. Results: Independent predictors of resilience improvement in adolescents with congenital heart disease were the experimental group (p=0.02) and middle and high school students (p=0.02). Quality of life was not associated with membership in the experimental group. However, males scored higher than females on quality of life measures (p=0.02). Conclusions: It is essential for healthcare providers to apply various programs, including those targeted at accepting illness, improving autonomy and independently managing disease, to adolescents with congenital heart disease.
Introduction
Advances in early diagnosis and cardiac surgery have led to an increase in the survival rate of patients with congenital heart disease (CHD) and new problems related to daily life issues faced by adolescents with CHD. A majority of those with complex CHD report difficulties in their daily life 1 that have an impact on their quality of life (QOL), 2, 3 and they will need to continue to engage in self-care behaviors throughout their lives. However, it is of note that a high proportion of these patients have an inadequate level of knowledge about their disease and its potential to create daily life issues in many areas 4 and patients are also frequently lost to follow-up. 5, 6 For example, 47% of outpatients with CHD in Quebec, Canada failed to receive specialty cardiac follow-up, 5 and 76% of patients with CHD in Germany did not participate in follow-up at a specialized adult CHD center over a five-year period. 6 Adolescents are lost to follow-up because they are uninformed or misinformed about the need for follow-up and have the perception or have been told that they have been 'fixed' or they feel too well to require follow-up. 7 In addition, parents of adolescents with CHD tend to be more overprotective than parents of healthy children. 8 Adolescents with CHD participate in physical activities much less often than their healthy peers due to parental psychological factors, such as anxiety, feelings of a loss of control, uncertain long-term prognosis and negative past experience. 9 Parents are uncomfortable with talking about the disease with their children and want to protect their children from adverse experiences or worries; 10 at the same time, most healthcare providers tend to give direct information about CHD to the parents instead of the adolescent patients. 11 Therefore, adolescents with CHD have difficulty obtaining information about their disease, and their parents try to manage the diseases of their children themselves. Management of their disease and daily life issues for adolescents with CHD are strongly related to improvements in resilience, 12 QOL and likely event survival. Sharing of knowledge on these topics between adolescents with CHD and healthcare providers 13 and encouraging autonomy 14 are important factors that can enable patients to better cope with their disease and can improve resilience. 12 Adolescents with chronic disease showed high QOL when they had resilience. 15 Furthermore, adolescents with CHD need to increase their resilience in the face of such challenges in order to preserve their health and QOL. 12 Resilience means a dynamic process that encompasses positive adaptations to critical adversity, 16 which is essentially the ability to maintain a pattern of positive responses and development in the face of crisis. 17 Resilience is associated with five psychosocial factors: 18 (1) positive emotions (including optimism and humor), (2) cognitive flexibility (including positive explanatory style, positive appraisal and acceptance), (3) meaning (including religion, spirituality and altruism), (4) social support (including role models) and (5) an active coping style (including exercise and training). Resilience can be an important factor that produces psychologically welladjusted adolescents with CHD, 12 and a strong program for adolescents with CHD must be developed to improve their resilience, which could be an effective transition program for them. However, there are no evidence-based interventions for improving resilience in adolescents with CHD. Therefore, this study sought to develop a resilience improvement program for adolescents with CHD and to evaluate the resilience and QOL as a measure of the effectiveness of the resilience improvement program.
Methods

Design
This nonequivalent control group pretest-posttest study was designed to evaluate the effectiveness of a resilience improvement program for adolescents with CHD. (Registration No.: KCT0001778.)
Setting and participants
Participants were recruited from the adult congenital heart clinic at a university-affiliated tertiary hospital in Seoul, South Korea. Adolescents between the ages of 14 and 22 years were included if they: (1) had been diagnosed with complex CHD (classified as 'moderate severity' and 'great complexity' in this study); (2) had undergone surgery to correct a heart malformation; and (3) were willing to participate. Adolescents were excluded if they: (1) had been diagnosed with simple CHD; (2) had been diagnosed with congestive heart failure.
The two resilience improvement programs were scheduled for 15 February 2014 and 16 August 2014. These dates were chosen because they coincided with break periods for Korean students, so most adolescents were able to attend the resilience improvement program. The participants who attended the first resilience improvement program were the experimental group, while those who were included in the second resilience improvement program made up the control group.
A total of 60 adolescents were recruited from 15 December 2013 to 13 February 2014. We proposed program participation to patients who visited the hospital for follow-up and posted notices on hospital bulletin-boards to recruit participants. The recruited participants were allowed to choose when they were going to attend the program after considering their personal plans, such as vacations. The total study sample initially included 28 adolescents in the experimental group and 32 adolescents in the control group. Three participants in the experimental group did not take part in the first program, so they were moved to the control group. Four participants in the control group failed to complete the study because they were lost to follow-up. Twenty-five adolescents who attended the first resilience improvement program were included in the experimental group, and 31 adolescents who took part in the second resilience improvement program made up the control group. Participants filled out the questionnaires three times: after deciding to participate, following the first resilience program, and six months after the first resilience program ( Table 1 ). Adolescents included in the control group attended the second resilience program after completing all three questionnaires. A minimum sample size of 56 was determined using G-power analysis for repeated measure with two group and three number of measurement to achieve 80% power, an alpha=0.05 and an effect size of 0.25. 19 The hospital's institutional review board approved our study prior to data collection. A research assistant explained the goal of this study to the adolescents, obtained their informed consent and then collected the questionnaires for the pretest. The adolescents included in the experimental group answered the first posttest questionnaire immediately after the first resilience improvement program and then responded to the second posttest questionnaire via email. If they did not reply by email, we called to remind them to complete it or sent a hard copy of the questionnaire by mail. Adolescents in the control group answered the first posttest questionnaire that was sent via email and responded to the second posttest questionnaire just before the second resilience improvement program began. Both groups responded to the posttests at the same time and the control group was enrolled in the program after completion of the study.
Intervention
The resilience program was developed based on a qualitative study on the experiences of adolescents with CHD 11 and on literature review. Other programs for adolescents with CHD, such as education programs on CHD and exercise, were also reviewed. We developed the draft program based on the experience of adolescents with CHD and necessary information about disease management, life modification, complications and exercise. We validated the program with the help of experts, including two pediatric cardiologists, two pediatric cardiac surgeons, two nurse practitioners and one nurse.
The resilience improvement program targets five key psychosocial protective factors: (1) positive emotions (including optimism and humor), (2) cognitive flexibility (including positive explanatory style, positive appraisal and acceptance), (3) meaning (including religion, spirituality and altruism), (4) social support (including role models) and (5) an active coping style (including exercise and training), which were identified from the empirical literature. 18 An outline of the resilience improvement program for adolescents with CHD is presented in Table 2 . It is one day program for a group, with six sessions. The first session was intended to introduce, for 30 minutes, healthcare providers who have managed the participants' diseases. Since the majority of Korean adolescents with CHD tend to feel of sense of belonging when they receive attention from healthcare providers, 11 we developed a plan for the widest range of healthcare providers, such as doctors, nurses, nurse practitioners and researchers, who have managed the patients' diseases, to take part in the resilience improvement program. This session would effectively function as a type of social support.
The second session was focused on the experiences of Korean adolescents with CHD based on research about the life of adolescents with complex CHD 11 and lasted for 30 minutes. This session was intended to provide cognitive flexibility, which includes acceptance, positive reappraisal and a positive explanatory style. 18 Positive reappraisal allows people to redefine a crisis as a challenge; using this method, resilient individuals tend to find greater positive meaning within daily life stressors. 20 Resilient individuals who have a positive explanatory style typically assess the difficulty as temporary and usually solvable and view the problem as affecting only limited areas of their life. 18 Therefore, we emphasized that adolescents who accepted themselves tended to redefine a crisis as a challenge and to view the difficulties as a solvable limitation. The third session was entitled 'Independent disease management and daily life issues' and lasted for 30 minutes. Approach coping or problem-oriented coping, such as providing information about disease management, can improve the resilience of adolescents with CHD. 12 We attempted to assist participants in using a problem-oriented coping style then provided them with information about independent disease management and daily life issues, including physical activities and sports. We suggested acceptable physical activity according to New York Heart Association (NYHA) functional class, which was developed by the Japanese Circulation Society. 21 The physical activities were classified in terms of metabolic equivalent of task (MET); mild (<3 METs), moderate (3-6 METs) and severe activities (>6 METs). The detailed physical activity list was suggested according to the METs. 22 The acceptable sports were recommended according to the maximal voluntary contraction and maximal oxygen uptake through literature review. [23] [24] [25] [26] We also emphasized the importance of follow-up.
The fourth session, lasting 1 h, centered on sharing the adolescent experience with adults who have CHD. We invited two adults with CHD to share their experience, such as school adjustment, getting a job and having children. Some people found meaning, which is one of the protective factors, by contributing to society, providing for their families or striving toward work-related goals. 18 We tried to help participants find meaning and cognitive flexibility by allowing them to meet with adults who had the same health condition and who could serve as role models.
The fifth session was a group exercise program, which lasted for 1.5 h. Participants can obtain positive emotions, meaningfulness and an active coping style through a group exercise program. In accordance with the plan for the group exercise session, the resilience improvement programs were held in a building that had a lecture room and a gym. A PhD exercise specialist gave a lecture for 20 min, offering the participants exercise guidelines that addressed the benefits of exercise and physical activity, described recommended activities and identified any exercises that should be excluded. The group exercise program was designed and conducted by six exercise specialists, and the overall program consisted of four sub-sessions. These subsessions included the following: 1) a brief introduction followed by warm-up activities that lasted for 15 min; 2) strength building and stretching exercises on a chair (15 min]); 3) multi-relay combined activities involving pairs (20 min); and 4) a final strenuous activity that required the participants to be divided up into two teams (20 min).
The last topic was 'Communicating with healthcare providers'. We sought to give participants the opportunity to communicate with healthcare providers about a variety of different topics for 1 h without their parents present, with a meal and a snack. Differently from the first session, participants were encouraged to converse with peers, adults with CHD who were invited to share their experience, and health providers. A sense of social support could be developed through this session.
Instruments
Adolescents with CHD completed a self-reported questionnaire three times: a pretest, the first posttest and the second posttest. The self-reported questionnaire for the pretest included general characteristics and instruments to measure resilience and QOL, while the posttest included instruments to assess resilience and QOL.
General characteristics. General characteristics data were collected using a self-report form and chart review, which included questions regarding gender, 27 age, 27 school status, 12 birth order, religion, perceived economic status, 12 diagnosis 12 and NYHA class. 27 Diagnoses were categorized as 'simple', 'moderate severity' and 'great complexity' using the classifications of Task Force 1 of the 32nd Bethesda Conference of the American College of Cardiology. 28 The diagnoses of participants in this study included only 'moderate severity' and 'great complexity' CHD, because we sought to investigate resilience in adolescents with complex CHD.
The Resilience Scale. The Resilience Scale was developed by Wagnild and Young and is composed of 25 items and two factors, which are 'acceptance of self and life' and 'personal competence'. 29 The acceptance of self and life factor represents adaptability, balance, flexibility and a balanced perspective of life, and it consists of 17 items. Personal competence suggests self-reliance, independence, determination, mastery and resourcefulness and includes eight items. 30 The Resilience Scale uses a seven-point Likert scale, with possible total scores ranging from 25 to 175. Scores greater than 145 indicate moderately high to high levels of resilience, scores from 126 to 145 suggest moderately low to moderate levels of resilience, and scores of 125 and below indicate low resilience. 30 After the initial translation into Korean by the primary researcher, two bilingual persons verified the meaning of each sentence using reverse translation, which was followed by an evaluation and modification by a bilingual nursing professor. The internal reliability coefficient was 0.91 in a study of homeless adolescents 31 and 0.92 in this study.
Pediatric Cardiac Quality of Life Inventory (PCQLI).
We measured QOL using the adolescent form of the PCQLI, which is a disease-specific QOL measure for children and adolescents with congenital and acquired heart disease. The PCQLI was developed by Marino et al. and is composed of 29 items and two subscales of disease impacts with 17 items and psychological impacts containing 12 items. 32 The PCQLI uses five-point scales and response options ranging from 1 (strongly agree) to 5 (strongly disagree), with possible total scores ranging from 0 to 100 for each subscale and with a higher score indicating higher levels of QOL. Before using the PCQLI, the researchers translated the instrument into Korean, and a bilingual expert verified the meaning of each sentence using reverse translation. Subsequently, five experts (including two pediatric cardiologists, one pediatric cardiac surgeon, one pediatric nurse practitioner and one pediatric nursing professor) evaluated the items for accuracy. The internal reliability coefficient was 0.89 in the original study for adolescents with CHD 32 and 0.91 in this study.
Data analysis
Data were analyzed using the Statistical Package for the Social Sciences version 21.0, and descriptive statistics were generated to describe the general characteristics of adolescents with CHD. For the longitudinal analysis, generalized estimating equations with an auto-regressive correlation matrix and robust variance were used to assess the difference in the estimated average trajectories of resilience and QOL change over time (at baseline, after the resilience improvement program and at the six-month follow-up visit) according to group. To explore changing trends in resilience and QOL according to group, we included group, gender, school and living with parents as independent variables.
Results
Homogeneity of demographic characteristics between groups
As shown in Table 3 , the variables of demographic characteristics showed the homogeneity between groups. There were no significant differences between groups in age (p=0.54), school (p=0.36), birth order (p=0.55), religion (p=0.59), perceived economic status (p=0.45), NYHA class (p=0.63) or disease severity (p=0.56). Gender and living with parents varied between groups (p=0.07 and p=0.08), even though these differences were not significant.
Resilience and QOL between groups
The mean score for resilience in the experimental group was 119.88 at the pretest, while those of the first posttest and the second posttest were 126.68 and 125.88, respectively. The mean scores on the pretest, the first posttest and the second posttest in the control group were 111.65, 115.56 and 120.32, respectively. Participants reported low resilience in the pretest, which was indicated by scores of 125 and below. 30 However, adolescents in the experimental group showed a moderately low level of resilience after the resilience improvement program, with scores ranging from 126 to 145, indicating a moderately low to moderate level of resilience. 30 In terms of QOL, the mean scores on the pretest, the first posttest and the second posttest in the experimental group were 69.80, 72.78 and 73.32, respectively, while the average scores on the pretest, the first posttest and the second posttest in the control group were 73.07, 74.47 and 75.23, respectively ( Table 4 ). Table 5 , the independent predictors of improving the resilience of adolescents with CHD were the experimental group and middle and high school students. The experimental group showed a trend toward improved resilience compared with the control group (p=0.02), while that of the middle or high school students was related to changes in resilience (p=0.02). QOL was not associated with membership in the experimental group; however, it was related to gender, with males scoring higher than females on measures of QOL (p=0.02).
The change trends of resilience and QOL according to the independent predictors. As shown in
Discussion
According to the results of generalized estimating equations in this study, the experimental group showed greater resilience change than the control group after the intervention program. The resilience scores of the experimental group increased after attending the program and those scores were maintained for six months afterwards, while the scores of the control group continued to increase with time. The predictor variables of resilience change included group and school which participants attended. These findings indicate that this program was effective at improving the resilience of adolescents with CHD. It is crucial that adolescents with CHD demonstrate resilience in terms of planning and organizing their lives positively. 11 To build resilience, adolescents with CHD need to accept their illness 29 and to manage their disease independently. 11 Adolescents with chronic illnesses tend to be better adjusted and better reconciled to confronting future challenges in a positive fashion, having a sense of coherence 33 after accepting their illness. 11, 34 Some programs for patients with CHD were focused on education about the disease and its management 35 or physical activity, [36] [37] [38] and other resilience improvement programs applied to the general adult population were focused on psycho-education such as mindfulness and relaxation. 39 On the other hand, this study assigned priority to illness acceptance and independent management in adolescents with CHD and organized a program for participants to increase self-esteem by encouraging communication with peers and health providers regarding disease management. This program, consisting of accepting their illness, improving autonomy and managing their disease independently, was developed for the participants to learn to recognize 'what I can do' based on the acceptance of their disease and the development of future-oriented coping strategies. The program promoted (14.20) an acceptance of the illness, the development of selfesteem and management of the disease themselves. Therefore, programs that involve sessions targeted at accepting the illness and increasing self-esteem, as well as those that include information about disease management and daily life issues, are effective for adolescents with CHD. However, the resilience scores of experimental groups in the second posttest were still at low levels. Our resilience improvement program lasted 5 h and psychological variables may change slowly over time; therefore, longer-term studies of resilience improvement programs for adolescents with CHD are needed. School was also an independent predictor of resilience change. Middle or high school students reported fewer resilience changes than college students and others. The proportion of middle or high school students in the experimental group (44%) was much higher than that in the control group (25.8%). This could explain why the resilience scores of the control group did not vary greatly from those of the experimental group. Middle and high school students in Korea tend to focus on studying for university acceptance; therefore, they do not have a great deal of time to contemplate 'who I am'. 40 The majority of Korean adolescents with CHD start to consider and accept their disease, and to manage their health independently, after graduating from high school. 11 However, adolescents with CHD who accepted their disease tended to have better resilience in this study; thus, health providers should offer access to resilience programs before patients graduate from high school.
In addition, our finding indicates that the QOL changes observed in the experimental group were not different from those of the control group. In contrast with this study, Dulfer et al. 35 reported that an aerobic exercise program for adolescents with CHD influenced their QOL. However, other researchers have reported that activity programs were not correlated with improvements of QOL. 37, 38, 41 QOL has been correlated with a variety of factors. The factors that influenced the QOL of adolescents with CHD have been identified as gender, age, physical limitations, academic performance, social support 28, 42 and autonomy, 14 as well as perceived health status. 28, 43 Therefore, future research with a larger sample size and of a longer duration will be necessary to reveal any QOL changes related to the program. Our findings indicate that this program did not affect QOL, but did affect resilience in adolescents with CHD. In contrast, patients with epilepsy showed increases in QOL with resilience improvement. 15 Therefore, future research on the link between resilience and QOL of adolescents with CHD will be needed.
The QOL scores of the control group were much higher than those of the experimental group on the pretest. Compared with another study on adolescents with CHD in the USA 32 and the UK, 44 adolescents in the experimental group reported low QOL and those in the control group reported similar QOL. The QOL of male participants was improved effectively compared with that of female participants in this study. In this study, the QOL of male children and adolescents with chronic disease was significantly higher than that of females. 45 We speculated that the mean QOL scores in the control group were higher than those of the experimental group because the proportion of male participants in the control group was greater than that in the experimental group.
Limitations
This study has several limitations. First, it is difficult to generalize the results of this study because participants were selected from a single hospital and the sample size was small. Second, this study did not consider confounders such as social attachment and sports participation, among others. In particular, coping, which is a mediating variable between resilience and QOL, was not considered in this study. Third, only support from peers and health providers was offered to the participants as a form of social support. Future research on the impact of friends and school teachers as providers of social support will be needed. Fourth, there were baseline differences between experimental and control groups in this study.
Conclusion
In this study, the resilience improvement programs consisted of six sessions and were focused on accepting illness, improving autonomy and independently managing disease. These programs were effective for adolescents with CHD to increase resilience, but they were not related to QOL improvement. It is vital that healthcare providers offer programs that include accepting illness, improving autonomy and independently managing disease for adolescents with CHD. Moreover, continued efforts should be taken to develop resilience improvement programs that involve effective teaching methods.
Implications for practice
• • The resilience improvement programs in this study, including sessions focused on accepting one's illness and increasing self-esteem, as well as those regarding information about independent disease management and daily life issues, were effective at increasing the resilience of adolescents with complex congenital heart disease. • • Healthcare providers need to offer programs that include accepting illness, improving autonomy and independently managing disease for adolescents with congenital heart disease. • • Continued efforts should be taken to develop resilience improvement programs that involve effective teaching methods.
